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Abstract:  The  aim  of  this  study  was  to  investigate  the  association  between  adult 
Internet  game  addiction  (IGA)  and  mental  disorders.  A  total  of  1401  adults  aged 
between  1 8  and  74  years  participated  in  this  study.  The  IGA  group  had  signifi¬ 
cantly  younger  patients,  and  it  showed  a  higher  proportion  of  unmarried  and  un¬ 
employed  adults,  and  higher  rates  of  suicidal  ideation,  plan,  and  attempt  than  the 
non-IGA  group.  Multivariate  logistic  regression  indicated  that  IGA  was  signifi¬ 
cantly  associated  with  major  depressive  disorder,  dysthymia,  and  depressive  dis¬ 
orders  adjusting  for  all  variables.  The  Patient  Health  Questionnaire-9  score  was 
significantly  higher  in  the  IGA  group  than  in  the  non-IGA  group  for  both  young 
adults  and  middle  groups.  “Escape  from  negative  emotions  like  nervousness,  sad¬ 
ness,  and  anger”  was  the  only  significant  item  associated  with  depression  among 
symptoms  of  IGA.  This  study  suggests  that  adults  with  IGA  and  depression  may 
use  Internet  games  to  escape  from  negative  emotions. 

Key  Words:  Internet  game  addiction,  depression,  Adult,  suicide  attempt, 
emotion 
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Recent  advances  in  Internet  networks  and  smartphones  have  made  it 
possible  for  anyone  to  enjoy  Internet  games  regardless  of  time  and 
physical  location.  Massively  Multiplayer  Online  Role-Playing  Games 
and  mobile  games  are  of  particular  interest  to  players  of  all  ages  and 
both  sexes.  Internet  game  addiction  (IGA)  or  Internet  gaming  disorder 
is  defined  as  pathological  or  problematic  Internet  game  use,  which  in¬ 
cludes  a  person's  inability  to  control  his  or  her  use  of  Internet  games 
(Kuss,  2013).  Internet  gaming  disorder  appeared  in  the  appendix  of 
the  updated  version  of  the  Diagnostic  and  Statistical  Manual  for 
Mental  Disorders,  Fifth  Edition  ( DSM-5 )  for  the  first  time  (American 
Psychiatric  Association,  2013),  which  describes  Internet  gaming 
disorder  as  a  type  of  behavioral  addiction  that  refers  to  “Persistent 
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and  recurrent  use  of  the  Internet  to  engage  in  games,  often  with  other 
players,  leading  to  clinically  significant  impairment  or  distress.” 

Previous  studies  have  indicated  that  children  and  adolescents  in 
particular  are  becoming  addicted  to  playing  Internet  games,  in  much 
the  same  way  as  adults  become  addicted  to  drugs,  alcohol,  or  gambling 
(Zhou  et  al,  2012).  Previous  studies  have  reported  that  the  prevalence 
of  IGA  varied  from  0.2%  in  the  German  population  of  all  ages  (Festl 
et  al.,  2013)  to  50%  among  Korean  teenagers  (Hur,  2006).  Previous 
studies  have  consistently  reported  that  IGA  was  associated  with  various 
mental  disorders  such  as  depression,  anxiety,  panic  disorder,  social  pho¬ 
bias,  attention  deficit  hyperactivity  disorder,  and  autism  spectrum  disor¬ 
der  among  children  and  adolescents  (Gentile  et  al.,  201 1;  King  et  al., 
2013;  Mazurek  and  Engelhardt,  2013). 

Currently,  IGA  is  a  problem  not  only  among  children  but  also 
among  adults,  and  the  reason  why  they  overuse  Internet  games  is  still 
under  debate.  However,  few  previous  studies  have  investigated  adult 
IGA.  We  hypothesized  that  the  community  population  of  adults  with 
IGA  had  different  demographic  profiles  compared  with  adults  without 
IGA.  Specifically,  we  proposed  that  adult  IGA  may  be  associated  with 
psychiatric  comorbidities;  hence,  we  compared  depression  and  mental 
disorder  rates  on  adults  with  and  without  IGA. 

METHODS 

Data  Sources,  Data  Collection,  and  Study  Sample 

A  nationwide  study  of  Korean  adults,  named  the  Korean  Epide¬ 
miologic  Catchment  Area  Study  2011  (KECA-2011)  was  conducted 
from  July  20 1 1  to  September  2011,  and  a  detailed  description  of  the  study 
design  has  been  documented  elsewhere  (Seoul  National  University 
College  ofMedicine,  201 1).  Subjects  were  selected  using  multistage 
and  cluster  sampling  designs  based  on  data  from  the  Korean  Popula¬ 
tion  Census  (Statistics  Korea,  2006).  In  KECA-2011,  subjects  were 
sampled  across  12  catchment  areas:  3  metropolitan  districts,  5  districts 
in  midsized  cities,  and  4  rural  counties.  One  adult  who  was  between 
18  and  74  years  of  age  per  selected  household  was  chosen  at  random, 
and  face-to-face  interviews  were  conducted  using  the  Korean  version 
of  Composite  International  Diagnostic  Interview  (K-CIDI)  (Cho 
et  al.,  1999).  Then,  6027  adults  were  included  from  the  KECA-201 1 
populations  (overall  response  rate,  80.2%),  and  among  them,  subjects 
who  had  played  the  game  for  the  past  year  were  included  in  this 
study.  Finally,  a  total  of  1401  adults  completed  the  questionnaires  for 
game  addiction-related  symptoms. 

The  institutional  review  board  of  Seoul  National  University  Col¬ 
lege  ofMedicine  approved  this  study.  All  subjects  were  fully  informed 
about  the  aims  and  methods  of  the  study  before  completing  the  inter¬ 
view,  and  informed  consent  was  obtained  before  participation.  A  total 
of  78  interviewers  were  recruited  from  the  catchment  areas,  including 
psychiatric  nurses,  social  workers,  and  medical  students  with  experi¬ 
ence  in  conducting  psychiatric  epidemiologic  surveys.  All  interviewers 
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received  a  5-day  training  session  that  included  didactic  sessions  covering 
general  interviewing  skills  and  the  instrument  content;  mock  interviews 
and  role-playing  exercises  were  utilized  to  facilitate  the  generalization 
of  new  knowledge  (World  Health  Organization,  1997a,  1997b). 

Measures 

Assessment  of  DSM-IV  Disorders 

The  DSM-IV  diagnoses  are  based  on  the  K-CIDI  (World  Health 
Organization,  1990),  a  frilly  structured  diagnostic  interview  designed  to 
make  psychiatric  diagnoses  (American  Psychiatric  Association,  1994). 
The  K-CIDI  has  been  validated  by  Cho  et  al.  (1999)  according  to  the 
World  Health  Organization  guidelines  (World  Health  Organization, 
1997c).  Furthermore,  clinical  diagnosis  with  blind  clinical  reinterviews, 
using  the  Structured  Clinical  Interview  for  the  DSM-IV,  showed 
good  concordance  with  the  K-CIDI  diagnoses  (k  values  between 
0.50  and  1.00)  (Cho  et  al.,  2002).  Finally,  the  K-CIDI  was  used  in 
the  KECA  study,  conducted  between  June  2001  and  November  2001 
(Cho  et  al.,  2007). 

Assessment  of  IGA 

This  study  used  the  scale  of  “problematic  game  playing”  to 
assess  IGA,  which  was  developed  after  reviewing  the  DSM-IV  criteria 
for  substance  dependence  and  for  pathological  gambling  and  the  litera¬ 
ture  on  the  addictions  (Tejeiro  Salguero  and  Moran,  2002).  It  consists 
of  eight  dimensions  of  addiction  and  their  correlates  in  the  nine  items 
with  dichotomous  yes/no  answers  during  the  previous  year,  such  as  pre¬ 
occupation,  tolerance,  loss  of  control,  withdrawal,  escape,  lies  and  de¬ 
ception,  disregard  for  the  physical  or  psychological  consequences,  and 
family /schooling  disruption,  as  shown  in  Table  1 .  In  addition,  if  some¬ 
one  answered  yes  on  four  or  more  questions,  they  were  classified  as 
addicted.  It  has  acceptable  internal  consistency  (Cronbach's  alpha)  at 
0.69,  and  construct  validity,  which  indicates  that  higher  total  scores 
in  the  scale  were  associated  with  higher  frequency  of  play  (Tejeiro 
Salguero  and  Moran,  2002). 


Assessment  of  Depressive  Symptoms 

Depressive  symptoms  were  assessed  by  the  Korean  version  of 
the  Patient  Health  Questionnaire-9  (PHQ-9)  (Spitzer  et  al.,  1999). 
The  Korean  version  of  PHQ-9  showed  good  internal  consistency 
(Cronbach's  alpha)  at  0.81,  the  test-retest  correlation  coefficient  (r  = 
0.89 ,p  <  0.01)  was  relatively  high,  and  correlations  of  the  PHQ-9  with 
the  Hamilton  Depression  Rating  Scale,  Quick  Inventory  of  Depressive 
Symptomatology-Self  Rating,  and  Center  for  Epidemiologic  Studies 
Depression  were  0.70,  0.81,  and  0.81,  respectively. 

Assessment  of  Lifetime  Suicide  Attempt 

All  interviewers  asked  the  subjects  about  suicide  ideation,  plans, 
and  attempts  in  a  standard  and  consistent  way  by  using  the  following 
questions.  The  questions  were  “Have  you  ever  seriously  thought  about 
committing  suicide?”  for  suicidal  ideation,  “Have  you  ever  made  a 
plan  for  committing  suicide?”  for  suicidal  plan,  and  “Have  you  ever 
attempted  suicide?”  for  suicide  attempt  (Jeon  et  al.,  2009;  Lee  et  al., 
2007).  The  participants  responded  to  dichotomous  questions  with 
“yes”  or  “no,”  and  then  provided  information  on  their  age  at  the  first 
suicide  attempt  and  the  number  of  suicide  attempts.  The  questions 
showed  strong  validity  between  psychiatrists  and  interviewers  who  par¬ 
ticipated  in  this  study,  and  interrater  and  test-retest  reliability  with  kappa 
values  between  0.74  and  1.00  in  a  preliminary  study  (Cho  et  al.,  2005). 
Suicidal  behavior  was  defined  as  suicidal  ideation,  plan,  and  attempt. 
After  each  question,  the  age  of  onset  and  last  suicidal  ideation,  plan, 
and  attempt  were  assessed  through  an  open  question  format. 

Statistical  Analyses 

We  divided  the  subjects  into  two  groups  according  to  the  history 
of  IGA.  We  compared  the  demographic  profiles  of  the  two  groups.  To 
reduce  the  chances  of  obtaining  false-positive  results  (type  I  errors) 
when  multiple  paiiwise  tests  were  performed  on  a  single  set  of  data, 
Bonferroni  corrections  were  applied  by  dividing  the  p  value  by  the  num¬ 
ber  of  comparisons  being  made.  Chi-square  tests  were  performed  for 
the  comparative  analyses  of  sex,  age  groups,  marital  status,  education, 


TABLE  1.  Multivariate  Logistic  Regression  Analysis  of  Depression3  With  Each  Symptom  of  IGA  ( N  =  1401) 


Depression 


Dimensions 

Items 

Questions 

11 

% 

AOR 

95%  Cl 

Preoccupation 

Item  1 

When  I  am  not  playing  video  games,  I  keep 
thinking  about  them,  i.e.,  remembering  games, 
planning  the  next  game,  etc. 

93 

6.6 

1.2 

0.5-2.4 

Tolerance 

Item  2 

I  spend  an  increasing  amount  of  time  playing  video  games 

191 

13.6 

0.87 

0.5-1. 7 

Loss  of  control 

Item  3 

I  have  tried  to  control,  cut  back  or  stop  playing,  or  I  usually 
play  video  games  over  a  longer  period  than  intended 

200 

14.3 

1.6 

0.9-2. 9 

Item  6 

When  I  lose  a  game  or  I  have  not  obtained  the  desired  results, 

I  need  to  play  again  to  achieve  my  target 

190 

13.6 

0.88 

0.5-1. 7 

Withdrawal 

Item  4 

When  I  cannot  use  video  games,  I  get  restless  or  irritable 

48 

3.5 

1.6 

0.7-3. 8 

Escape 

Item  5 

When  I  feel  bad  for  example  nervous,  sad  or  angry, 
or  when  I  have  problems,  I  use  video  games  more  often 

126 

9.0 

4.1 

2.3-7.5*** 

Lies  and  deception 

Item  7 

Sometimes  I  conceal  my  video  game  playing  from  others, 
i.e.,  my  parents,  friends,  teachers... 

54 

3.8 

1.4 

0.6-3. 2 

Disregard  for  the  physical 
or  psychological  consequences 

Item  8 

To  play  video  games,  I  have  skipped  classes  or  work,  or 

1  have  lied  stolen,  or  had  an  argument  or  a  fight  with  someone 

35 

2.5 

2.3 

0.9-6.0 

Family/schooling  disruption 

Item  9 

Because  of  video  game  playing,  I  have  reduced  my  homework, 

161 

11.5 

1.2 

0.6-2. 4 

or  schoolwork,  or  I  have  not  eaten,  or  I  have  gone  to  bed  late, 
or  I  have  spent  less  time  with  my  friends  and  family 


Adjusted  for  age,  sex,  education  years,  and  marital  status. 

"Depression  is  defined  as  any  MDD,  dysthymia,  and  depressive  disorder. 

***p<  0.001. 
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Depression  and  ICA 


occupation,  monthly  income,  and  experience  of  suicide  ideation,  plan, 
and  attempt  (two  tailed).  Student's  t  tests  were  performed  for  analyses  of 
age  and  years  of  education  (two  tailed).  Multivariate  logistic  regression 
models  were  used  to  evaluate  the  associations  between  psychiatric  co¬ 
morbidities  and  IGA  and  between  each  dimension  of  IGA  and  depres¬ 
sion  after  adjusting  for  age,  sex,  education  years,  and  marital  status  and 
all  listed  variables.  The  adjusted  odds  ratios  (AORs)  and  95%  confi¬ 
dence  intervals  (CIs)  were  estimated  for  specific  depression  symptoms 
and  psychiatric  comorbidities  after  adjusting  for  age,  sex,  and  educa¬ 
tion  years.  All  analyses  were  performed  with  SPSS  1 1.0. 

RESULTS 

Demographic  Profiles  of  Subjects  With  and 
Without  IGA 

Of  the  1401  subjects,  108  were  assessed  as  having  IGA,  as 
shown  in  Table  2.  Prevalence  of  IGA  was  estimated  to  be  7.71%  during 
the  previous  year.  The  IGA  group  had  significantly  younger  patients, 
and  it  showed  a  higher  proportion  of  unmarried  and  unemployed  adults, 
and  higher  rates  of  suicide  ideation,  plan,  and  attempt  than  the  group 
with  no  IGA,  after  Bonferroni's  correction.  Mean  age  (x2  =  6.13, 
p  <  0.0001)  of  the  IGA  group  (27.5  years)  was  lower  than  that  of  the 
non-IGA  group  (33.6  years).  The  IGA  group  showed  a  statistically 
higher  proportion  of  unmarried  (69.2%)  (x2  =  12.6,  p  =  0.002)  and 


unemployed  adults  (57.4%)  (x2  =  14.5 ,p  =  0.001),  suicide  ideation 
(37.0%)  (x2  =  28.6,  p  <  0.0001),  suicide  plan  (18.5%)  (x2  =  79.1, 
p  <  0.0001),  and  suicide  attempt  (14.8%)  (x2  =  35.0, p  <  0.0001 )  than 
the  non-IGA  group.  However,  there  were  no  significant  differences  in 
education  years  and  monthly  income  between  the  two  groups. 

Psychiatric  Comorbidities  and  IGA 

IGA  was  significantly  associated  with  depression,  as  shown  in 
Table  3.  Multivariate  logistic  regression  analysis  showed  that  IGA  was 
significantly  associated  with  major  depressive  disorder  (MDD)  (AOR, 
3.3;  95%  Cl,  1. 7-6.1),  dysthymia  (AOR,  4.8;  95%  Cl,  1.6-14.9),  and 
depressive  disorder  (AOR,  5.5;  95%  Cl,  3. 3-9.0),  after  adjusting  for 
age,  sex,  education  years,  marital  status,  and  all  variables.  However, 
there  was  no  significant  difference  between  the  two  groups  with  respect 
to  alcohol  use  disorder,  psychotic  disorder,  generalized  anxiety  disorder 
(GAD),  social  phobia,  panic  disorder,  agoraphobia,  posttraumatic  stress 
disorder  (PTSD),  and  obsessive-compulsive  disorder  (OCD).  As  shown 
in  Figure  1,  the  PHQ-9  score  in  the  IGA  group  was  higher  than  that  in 
the  non-IGA  group  over  the  whole  age  range. 

Escape  from  Negative  Feelings  and  IGA 

As  shown  in  Table  1,  only  the  “escape”  dimension  was  signifi¬ 
cantly  correlated  with  depression  among  symptoms  of  IGA  (AOR, 
4.1 ;  95%  Cl,  2.3-7. 5).  Of  the  1401  subjects,  126  subjects  answered  that 


TABLE  2.  Demographic  and  Clinical  Profiles  of  Community-Dwelling  Adults  With  and  Without  IGA  During  the  Previous  Year  ( N  = 

1401) 

Profiles 

IGA  (n 

=  108) 

No  IGA  (// 

=  1293) 

Statistics  1  or  \2  P 

Age,  mean  (SD) 

27.5 

(8.3) 

33.6 

(11.8) 

6.13 

<0.0001 

18-29 

75 

69.4% 

562 

43.7% 

30.8 

<0.0001 

30-39 

24 

22.2% 

356 

27.7% 

40-49 

6 

5.6% 

216 

16.8% 

50-59 

2 

1.9% 

114 

8.9% 

>60 

1 

0.9% 

38 

3.0% 

Female  sex,  % 

Marital  status,  % 

35 

32.4% 

387 

29.9% 

0.29 

0.59 

Married 

30 

28.0% 

565 

43.7% 

12.6 

0.002 

Divorced/widowed/  separated 

3 

2.8% 

64 

4.9% 

Unmarried 

74 

69.2% 

664 

51.4% 

Education  years,  mean  (SD) 

Education  years,  % 

13.3 

(2.02) 

13.2 

(2.7) 

0.17 

0.86 

No  education 

0 

0.0% 

11 

0.9% 

3.5 

0.47 

1-6 

2 

1.9% 

29 

2.2% 

7-9 

3 

2.8% 

69 

5.3% 

10-12 

46 

42.6% 

467 

36.1% 

12+ 

57 

52.8% 

717 

55.5% 

Occupation,  % 

Full  time 

42 

38.9% 

710 

55.3% 

14.5 

0.001 

Part  time 

4 

3.7% 

76 

5.9% 

Unemployed 

Monthly  income,  % 

62 

57.4% 

497 

38.7% 

<$2000 

25 

28.4% 

326 

32.4% 

3.4 

0.18 

$2000-$3000 

36 

40.9% 

316 

31.4% 

>$3000 

Suicide 

27 

30.7% 

365 

36.2% 

Suicide  ideation 

40 

37.0% 

210 

16.4% 

28.6 

<0.0001 

Suicide  plan 

20 

18.5% 

28 

2.2% 

79.1 

<0.0001 

Suicide  attempt 

16 

14.8% 

40 

3.1% 

35.0 

<0.0001 

Bonferroni's  corrections  ( p  <  0.05/1 1 

=  0.0045). 
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TABLE  3.  Multivariate  Logistic  Reg 

ression 

Analysis  of  Psychiatric  Comorbidities  of  IGA  in 

Community-Dwelling  Adults  ( N 

=  1401) 

Psychiatric  Comorbidities 

IGA  («  =  108) 

No  IGA  (n 

= 1293) 

Statistics 

n 

% 

n 

% 

AOR 

95%  Cl 

MDD 

29 

26.9 

76 

5.9 

3.3 

1.7— 6.1*** 

Dysthymia 

9 

8.3 

13 

1.0 

4.8 

1.6-14.9** 

Alcohol  use  disorder 

31 

28.7 

287 

22.2 

1.4 

0.9-2. 3 

Psychotic  disorder 

3 

2.8 

9 

0.7 

2.2 

0.4-11.6 

GAD 

7 

6.5 

33 

2.6 

1.1 

0.4-3. 2 

Social  phobia 

3 

2.8 

15 

1.2 

0.23 

0.04-1.4 

Panic  disorder 

2 

1.9 

4 

0.3 

0.42 

0.05-3.64 

Agoraphobia 

6 

5.6 

6 

0.5 

2.6 

0.6-11.8 

PTSD 

5 

4.6 

15 

1.2 

1.9 

0.5-6.9 

OCD 

2 

1.9 

8 

0.6 

1.9 

0.3-13.2 

Depressive  disorders 

31 

28.7 

82 

6.3 

5.5 

3.3-9.0*** 

Any  DSM-IV  disorders 

79 

73.8 

467 

36.3 

1.5 

1.4— 1.7*** 

Adjusted  for  age,  sex,  education  years,  marital  status,  and  all  variables  above. 

**p  <  0.01,  ***p<  0.001. 


“When  I  feel  bad,  for  example  nervous,  sad,  or  angry,  or  when  I  have 
problems,  I  use  the  video  games  more  often.”  On  the  contrary,  other  di¬ 
mensions  of  IGA,  such  as  preoccupation,  tolerance,  loss  of  control, 
withdrawal,  lies  and  deception,  disregard  for  the  physical  or  psycholog¬ 
ical  consequences,  and  family/schooling  disruption,  showed  no  signifi¬ 
cant  association  with  depression. 

DISCUSSION 

This  is  the  first  study  to  investigate  the  association  between 
IGA  and  depression  in  a  large  sample  of  community-dwelling  adults. 
This  study  presents  the  following  three  important  findings:  first,  the 
IGA  group  had  significantly  younger  patients,  and  it  showed  a  higher 
proportion  of  unmarried  and  unemployed  adults,  and  higher  rates  of 
suicide  ideation,  plan,  and  attempt  than  the  non-IGA  group.  Second, 
adult  IGA  was  significantly  associated  with  depression,  and  the 
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FIGURE  1.  Age  and  severity  of  depression  among  community-dwelling 
adults  with  and  without  IGA  during  the  previous  year  ( N  =  1 401 ). 


PHQ-9  scores  were  higher  in  the  IGA  group  than  in  the  non-IGA 
group.  Third,  “escape  from  negative  emotions”  was  the  only  significant 
item  associated  with  depression,  and  preoccupation,  tolerance,  loss  of 
control,  withdrawal,  lies  and  deception,  disregard  for  the  physical  or 
psychological  consequences,  and  family/schooling  disruption  were 
not  associated  with  depression. 

This  study  indicated  that  the  prevalence  of  IGA  was  estimated  to 
be  7.71%  during  the  previous  year  among  community-dwelling  adults, 
which  shows  many  community-dwelling  adults  experience  IGA.  This 
finding  is  consistent  with  previous  studies  that  showed  that  IGA  was 
prevalent  not  only  in  adolescents,  but  also  in  young  and  older  adults. 
Scharkow  et  al.  (2014)  reported  that  the  prevalence  of  problematic 
gaming  was  3.3%  in  young  adults  and  2.8%  in  older  adults,  compared 
with  8.9%  in  adolescents,  although  this  study  used  computer-assisted 
telephone  interviews  (Scharkow  et  al.,  2014).  This  study  indicated  that 
subjects  with  IGA  were  younger,  unmarried  and  unemployed,  and  espe¬ 
cially  had  more  than  four  times  higher  rates  of  suicide  attempts.  Al¬ 
though  previous  studies  have  revealed  that  excessive  computer  game 
playing  increased  suicide  ideation  in  adolescents  (Rehbein  et  al., 
2010)  and  adults  (Wenzel  et  al.,  2009),  this  study  suggests  an  associa¬ 
tion  between  suicide  attempt  and  IGA. 

A  unique  finding  of  this  study  is  that  adult  IGA  was  strongly  as¬ 
sociated  with  depression  including  MDD,  dysthymia,  and  depressive 
disorders,  but  not  with  alcohol  use  disorder.  “Escape  from  negative 
emotions”  was  the  only  significant  item  associated  with  depression 
IGA.  This  finding  suggests  that  community-dwelling  adults  with  IGA 
preoccupy  themselves  with  Internet  games  as  a  solution  for  their  de¬ 
pression  rather  than  it  being  a  problem  of  behavioral  addiction  because 
depression  showed  no  significant  associations  with  tolerance  and  with¬ 
drawal  of  their  gaming  behaviors,  as  shown  in  Table  1 .  Korean  culture 
has  a  very  permissive  attitude  toward  alcohol  use  disorders;  hence,  the 
prevalence  of  alcohol  dependence  is  greater  in  Korea  (5.1%)  compared 
with  the  United  States  (4.4%)  (Lee  et  al.,  2010).  This  study  indicated 
that  IGA  was  more  strongly  associated  with  depression  than  with  alco¬ 
hol  use  disorder. 

This  study  also  indicated  that  subjects  with  IGA  showed  more 
severe  depression  than  those  without  IGA  among  all  age  groups.  It  is 
still  controversial  whether  the  amount  of  time  spent  on  video  games  is 
associated  with  higher  levels  of  depression  (Gentile  et  al.,  2011;  King 
et  al.,  2013;  Mentzoni  et  al,  201 1),  and  some  previous  studies  have  re¬ 
ported  that  spending  time  playing  video  games  does  not  involve 
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negative  consequences  in  adolescents  (Brunborg  et  al.,  2014)  and  expo¬ 
sure  to  video  game  violence  was  not  related  to  any  of  the  negative  out¬ 
comes  such  as  depression  and  antisocial  personality  traits  (Ferguson 
et  al.,  2012).  It  is  important  that  previous  studies  that  showed  no  asso¬ 
ciation  with  depression  or  negative  outcomes  focused  on  the  amount 
of  time  spent,  the  type  of  game  played,  and  adolescents  as  the  popula¬ 
tion  of  interest,  whereas  the  other  studies  focused  more  on  addiction 
and  all  ages.  This  study  provides  additional  evidence  for  the  association 
between  depression  and  IGA  among  community-dwelling  adults. 

Suicide  prevention  is  an  important  social  issue  in  South  Korea. 
South  Korea  is  listed  as  having  the  third  highest  suicide  rate  among 
1 05  countries  according  to  the  2011  World  Health  Organization  Suicide 
prevention  data  (World  Health  Organization,  2013).  Previous  studies 
have  revealed  that  depression  is  significantly  associated  with  suicidal 
ideation  and  attempts  in  South  Korea  (Jeon  et  al.,  2010a;  Jeon  et  al., 
2010b),  and  feelings  of  worthlessness  are  more  strongly  associated  with 
suicide  attempts  than  other  depression  symptoms  in  individuals  with 
MDD  (Jeon  et  al.,  2014).  This  study  suggested  that  adult  IGA  may  be 
associated  with  suicidal  ideation,  attempt,  and  depression. 

There  are  several  limitations  to  the  present  study  that  should  be 
considered  when  interpreting  the  findings.  First,  this  was  a  cross- 
sectional  survey,  in  which  information  about  IGA  and  psychiatric  co¬ 
morbidities  was  based  on  retrospective  reports.  Therefore,  recall  bias 
might  have  affected  the  accuracy  of  the  data  (Patten,  2003).  Second, 
underreporting  (false  negatives)  in  the  questionnaires  could  have 
resulted  in  underestimation  of  the  true  prevalence  of  IGA.  Third 
nonresponsiveness  to  the  interview  may  also  have  affected  the  results, 
as  it  has  been  previously  reported  that  nonrespondents  have  higher  rates 
of  mental  disorders  than  respondents  (de  Graaf  et  al.,  2000;  Eaton  et  al., 
1992).  Fourth,  we  did  not  evaluate  Internet  game  use  based  on  the  tune 
spent  and  types  of  IGA  because  longer  time  of  Internet  game  use  is  ex¬ 
pected  to  increase  the  likelihood  of  addiction  (Wei  et  al.,  2012). 

In  conclusion,  adult  IGA  is  significantly  associated  with  depres¬ 
sion,  compared  with  other  mental  disorders  such  as  alcohol  use  disorder 
and  anxiety  disorders.  Individuals  with  depression  have  negative  emo¬ 
tions  including  not  only  depressed  mood  and  sadness  but  also  nervous¬ 
ness  and  anger.  This  study  suggests  that  IGA  may  be  a  way  to  escape 
from  depression,  and  not  from  alcohol  use  disorder  or  behavioral  addic¬ 
tion.  Although  further  research  on  treatment  of  adult  IGA  should  be 
conducted,  it  is  important  to  assess  and  treat  depressive  syndromes  such 
as  MDD,  dysthymia,  and  depressive  disorder  if  someone  has  adult  IGA. 
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